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This invention relates to a process for creaming poly- 
mer or copolymer latices as well as mixtures of said 
laticcs and carbon black slurries referred to as master- 
batching in a coagulation system. Another aspect of 
this invention relates to an improved creaming device. 
In a more specific aspect, this invention relates to a 
tangential entry mixing device and to an improved process 
for creaming polymer, copolymers, and masterbatches m 
a coagulating system nsing said device. 

In the production of polymers, copolymers, or master- 
batches, creaming refers to thickening or partially de- 
stabilizing soap-emulsified latices. , In the production of 
polymeric* copolymeric, or masterbatch materials from 
these soap-emulsifled latices by the brine coagulation 
method, the soap-omulsified latices are creamed by mix- 
ing a sodium chloride solution with the latex or carbon 
black-latex mixtures. The degree of creaming deter- 
mines the size of the resultant crumb when coagulation 
occurs with the use of dilute sulfuric acid. The trade 
has corned the word "carbex" to be applied to a carbon 
black slurry and latex mixture. I will use carbex in 
this specification and the attached claims referrmg to 
such mixtures; . ^ • 

In the conventional method of creaming with brme, 
the brine is introduced directly into the latex or carbex 
line prior to the discharge , of said latex or carbex into 
the coagulation vessel. The line will have several pipe 
L's in order to promote mixing. In such an arrangement, 
the line tends to foul or plug. As a consequence the 
length of the creaming section must be kept to a minimum 
and complete mixing is difficult to obtain, 

I have now found that the brine and latex or mixtures 
of carbon black and latex can be thoroughly creamed 
in a relatively short distance thereby avoiding plugging 
difficulties by use of my invention, I have also found 
that the introduction of an inert gas along with the 
brine and latex or. carbex produces a more -porous cnmib 
formation when the creamed material is, coagulated. 
The more porous crumb facilitates leaching, washing 
and drying. 

An object of this invention is to provide an improved 
creaming method. A further object of this invention is 
to provide an improved creaming, device. A still further 
object of my invention is to provide a creamed latex or 
carbex which will result in a superior cnimb when co- 
. agulated. . ^ 

This is a continuation in part of my copending ap-, 
plication for "Brine Creaming, of Latices," filed Septem- 
ber 28, 1953, and having Serial No, 3iB2,709, now aban- 
doned. 

. My invention is particularly applicable for crcammg 
soap emulsified rubber producing latices and mixtures 
of carbon black and latices. -Tlie polymerization of 
monomeric material in aqueous emulsion is well known 
in the art. In effecting such emulsion polymerization of 
a monomeric material, particularly when a batch-type 
or semi-batch type operation is carried out, the reactor 
is usually first charged with the aqueous medium, which 



contains the desired emulsifying agent, and the mono- 
meric material is then added while agitating the con- 
tents. At the same time a reaction modifier, such as a 
mercaptan, is also included, usually in solution in at 
6 least a part of the monomeric material. An activator 
solution and an oxidant are separately added to the re- 
action mixture, and then the polymerization proceeds. 
The activator solution may be, and usually is, incorpo- 
rated in the aqueous medium prior to the addition of 
10 the monomeric material, and then the oxidant is added 
as the last ingredient. Sometimes, however, satisfactory 
polymerization results can be obtained when the oxidant 
is incorporated prior to addition of the activator which 
is added as the last ingredient. It is also sometimes the 
16 practice to add portions of one or the other of the 
activator solution and oxidant intermittently, or con- 
tinuously, during the course of the reaction. If the oper- 
ation is carried out continuously, streams of the various 
ingredients are admixed in somewhat the same order 
20 as they were in the hereinabove described batch process 
prior to their final introduction into the polymerization 
reaction zone. 

As was hereinbefore indicated, this invention is par- 
ticularly applicable to those polymers and copolymers 
25 which are rubbery in nature. These polymers are pro- 
duced by polymerization of monomeric material which 
generally contain the characteristic structure CHa=C< 
and, in most cases, have at least one of the disconnected 
valence bonds attached to an electronegative group, that 
30 is, a group which increases the polar character of the 
molecule such as a chlorine group or an organic group 
containing a double or triple bond such as vinyl, phenyl, 
cyano, carboxy or the like. Included in this chain of 
monomers are the conjugated dienes such as butadiene 
36 ( 1,3 -butadiene) , 2,3-dimethyl- 1 ,3-butadiene, isoprene, 
piperylene, 2-furyl-l,3-butadiene, 2-methoxy-l,3-buta- 
diene and the like; haloprenes, such as chloroprene (2- 
chloro-l,3-butadiene), bromprenc, methylchloroprene (2- 
chloro-3-methyl-l,3rbutadiene), and the like; aryl olefins 
40 such as styrene, -various alkyl styrenes, p-chlorostyrene, 
p-methoxy-styrene, alpha-methylstyrene, vinylnaphthalene 
and similar derivatives thereof, and the like, acrylic and 
substituted acrylic acids and their esters, nitriles and 
amides such as acrylic acid, methacrylic acid, methyl 
acrylate, ethyl acrylate, methyl alpha-chloro-acrylate, 
methyl methacrylate, ethyl methacrylate, butyl meth- 
acrylate, methyl ethacrylate, acrylonitrile, methacryloni- 
trile, methylacrylamide and the like, methyl isopropenyl 
ketone, methyl vinyl ketone, methyl vinyl ether, vinyl- 
ethynyl, alkyl, carbiiiols, vinyl acetate, vinyl chloride, 
vinylidene chloride, vinylfurane, vinylcarbazole, vinyl- 
acetylene and other unsaturated hydrocarbons, esters, 
alcohols, acids, ethers, etc., of the type described. Such 
unsaturated compoimds, may be polymerized alone, in 
which case simple linear polymers, are formed, or mix- 
tuies of two or more of such compounds which are co- 
polymerizable with each other in aqueous emulsion may 
be polymerized to form linear copolymers. 

The process of this invention is particularly effective 
when the monomeric material polymerized is a poly- 
®^ merizable aliphatic conjugated diene with lesser amounts 
of one or more other compounds containing an active 
CHj=C< group which are copolymerizable therewith 
such as aryl olefins, acrylic and substituted acrylic acids, 
esters, nitriles and amides, methyl isopropenyl ketone, 
vinyl chloride, and similar compounds mentioned here- 
inabove. In this case the products of the polymerization 
are high molecular weifi^it. linear pplymers and copoly- 
mers which are rubbery in character and may be called 
synthetic rubber, although, as can be readily deduced 
from the foregoing, there is a host of possible reactants, 
the most readily and commercially available monomers 
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at present axe butadiene itself (1,3-butadiene) and sty- 
jcne. With these specific jnonomers, it is usually pre- 
ferred to use them together, in relative ratios of butadiene 
to styrene between 25:75 and 95:5 parts by weight 
- -The '.process of masterbatching refers to the ; addition 5 
•of >typical :types of reinforcing carbon blacks, that .are 
well known throughout the art, to ^polymers :or copoly- 
mers of :the above descriptioiis. Such carbon ;blacks are 
prepared Jfor plant processing in an ^aquecvis medium being ' 
dispersed and maintained in a. suspended state with proper 10 
amounts of dispersing agents. The carbon black slurry 
is proportioned and mixed with the above described 
types of polymeric or copolymeric latices prior to the 
creaming and "coagulation processes. 



step and thereafter coagulating the latex, the particles of 
. crumb .are.much-superior to .the. crumb resulting from co- 
agulating creamed latex in the absence of such gas. Iliis 
is true even when the latex is vigorously agitated during 
the creaming step such as by exampling mechanical stir- 
ring, air agitation and the like. That is, the gas is in- 
coip orated in the cream as described in Example II. 

To further illustrate the advantages of my invention the 
following, examples .are giyen. 

Example I 

Brine was introduced into a;nominal 4" . diameter steel 
pipe which was conveying a soap-emulsified latex. The 
material was passed for a distance of 36" including two 



My invention can best be described iby .referring to the 15 right angle bends -after which it .was dumped into a 



attached drawings. 

Figure 1 is a front elevational view of my mixing or 
creaming device; and 

Figure 2 is a sectional view taken along the line 2 — 2 
of Figure 1, looking in the direction of the arrows. 

Referring now to the drawing, a latex feed pipe 2 and 
a brine feed pipe 3 are spaced approximately 90 degrees 
apart and enter a cylindrical feed chamber 4 tangentially. 
The spacing of the various tangentially entering con- 



coagulation vessel along with acid. A sample of the 
brine-latex mixture was taken from the end of the Une 
and observed. The brine and latex were not thoroughly 
roixed and the cream was not uniform. A sample of the 
20 coagulated crumb was 'taken -and . observed. ■ This xrumb 
was not uniform in size having many particles below 
and above the average size. The filtering, washing, leach- 
ing, and drying of the crumb was more difficult , than 
were these operations on the material made as described 



duits is not critical, the 90 degree separation being for 25 below. The above system can be ^operated approximately 
convenience only. A gas pipe 5, which also enters the 
chamber 4 tangentially may be placed at any point be- 
tween pipe 2 and 3, the most convenient place being 90 
degrees from one and 180 degrees from the other. Feed 
pipes -2 and 3 are free flowing while gas pipe 5 may 
be free flowing or nozzled. A removable lid 6 is provided 
for easy access and cleaning. 

Depending from the chamber 4 is a tapered or frusto- 
conical section 7 within which are disposed a plurality 
of curved baffles 8. Each baffle 8 is formed from a 
metal ribbon or plate of helical contour having its inner 
edge Sa suitably secured, as by welding^ to the inner 
wall of section 7, its top edge Sb level with the upper 
end of section 7, and its bottom edge 8c level with the 
lower end of section 7. As shown, six such 'baffles are 
arranged equidistantly about the inner wall of frusto- 
conical section 7, and normal thereto. Any suitable num- 
ber of baffles may be lised, and they can be disposed 
slantwise with respect to the aforesaid inner wall, the 
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one week without cleanmg of the 36 inches of the 4" pipe 
section. 

Example 1! 

A run was made using the method and device of my 
invention. The feed section of the tube was one foot in 
diameter and 6 inches deep. The latex feed line was a 
nominal 3" diameter steel pipe, the brine feed line was a 
2" diameter steel pipe, and the air line was a 1" di- 
ameter steel pipe. The -tapered baffled section was 8 
inches deep and tapered from 1 foot diameter to -6 inches 
in diameter. This baffled section contained 6 baflle 
plates. The downspout section was 6 inches in diameter 
and 42 inches long. The process was used two weeks 
without cleaning. The same rate of latex and brine flow 
was used as was used in the above described run and 
the creamed latex was dumped into the same coagulation 
vessel. A sample of the creamed latex was observed and 
it -has a smooth creamy appearance and appeared to be 



number and arrangement being such that a controlled 45 thoroughly mixed. A sample of the resulting crumb was 



whirling turbulent movement is imparted to fluid pass- 
ing downwardly from the chamber 4 through frusto- 
conical section 7, the velocity of the movement increas- 
ing as the fluid progresses . from the top of the bottom 



examined. This material was very uniform in size and 
appearance, it also appeared to be more porous than 
was the crumb obtained in the first -run described above. 
This crumb material .filtered, washed, leached and dried 



of this section. The section 7 is joined to a downspout (SO much easier than did the material obtained in the -previ- 



-9 which in turn empties into a coagulation vessel (not 
shown) through a bent section ID. These bafBes -are 
•substantially wider than they are thick, e.g., at least 3 : 1 
and preferably at least 6:1 and extend substantially the 



ously described run. 

i -have illustrated my invention in one of its j>re- 
ferred embodiments but I do not limit niy invention to 
this embodiment. One skilled in the art will see many 



entire 'distance from the top to the bottom of the conical 55 variations which can be made without departing from 



section. 

To illustrate the process of my invention, I will again 
refer to the figure. Latex or carbex is fed to the feed 
chamber of the creaming device through -pipe 2; brine 
is fed to the feed chamber through pipe 3 and air is 60 
admitted to said chamber through pipe 5. As the material 
gravitates it comes into contact with baffles 8 which 
provide some resistance to flow thus causing some tiu:- 
bulence. The angle of curvature of these baffles creates 



the scope of this invention. For example, the size of 
my device will be dependent upon the desired- production 
rate, 
i claim: 

1. A tangential entry mixing tube comprising in com- 
bination a cylindrical section; a first pipe entering said 
•section tangentially to -the periphery of said cylindrical 
-section; a second pipe of smaller diameter than said first 
pipe, said second ^pipe entering said cylindrical section 



a tangential flow in the tube or downspout 9 and the 65 tangentially to. the periphery of said cylindrical section; 
combination of these two motions causes the brine and a third pipe smaller in diameter than said second pipe, 
latex or carbex to mix resulting in the desired degree of said third pipe entering said cylindrical section tangen- 
creaming. The whirling movement of the material in ti ally to the periphery of said cylindrical section; a tapered 
tube 9 causes it to have a longer residence time therein section below and communicating with said cylindrical 
than would be the case if the material merely gravitated 70 section; a pliuraiity of baffles disposed in said tapered sec- 
through the tube without any whirling movement. At the tion, said baffles being of helical contour and having a 
•same time air is incorporated into the creamed latex. I width substantially greater than the -thickness thereof, and 
have found that when an inert gas such as air, nitrogen, having one edge -thereof secured to said tapered section, 
oxygen and the like are incorporated in the latex, i.e., one edge on a horizontal plane level with the top of said 
the iatex is the continuous phase, during the creaming ,75 tapered section, -one edge on a second . horizontal-plane 
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da a level with the bottom of said tapered section and the 
fourth edge projecting into said tapered section a sub- 
stantial distance and said fourth edgis curving downward 
through said tapered section and being arranged to give 
a whirling motion to a gravitating material; a sole down- 
spout section below said tapered section and communicat- 
ing therewith, said tapered section having its lower end 
communicating solely with said downspout; and an angle 
section communicating with said downspout, said angle 
section being of same diameter as said downspout, 

2. A tangential entry mixing tube comprising in com- 
bination means withm the upper section of said tube for 
admitting a synthetic rubber latex emulsion prepared by 
emulsion polymerization of monomers containing ethyl- 
enic unsaturafeion tangentially to the periphery of said 
tube; means for admitting brine tangentially to the periph- 
ery of said upper section; means for injecting air tangen- 
tially to the periphery of said upper section; a baffle sec- 
tion below and in free communication with said upper 

section, said baffle section containing a plurality of baffles 20 to thickness ratio is at least 6:1 
having a width to thickness ratio of at least 3:1, said 
baffles being uniformally spaced and each baffle having 
a helical contour, said baffles having one edge secured to 
the walls of said baffle section and the opposite edge pro- 
jecting a substantial distance away from said walls; and 25 2,233,019 
a sole downspout, said downspout being in free communi- 2,351,864 
cation with said baffle section and of sufficient length to 2,366,460 
provide sufficient time for desired mixing of materials 2,459,748 
gravitating therethrough. 2,653,801 

3, A tangential entry mixing tube for creaming a syn- SO 



thetic rubber latex prepared by emulsion polymerization 
of monomers containing ethylenic unsaturation, said tube 
comprising in combination means for introducing brine 
into the upper section of said tube tangentially to the 
periphery of said upper section; means for introducing 
said latex tangentially to the periphery of said upper 
section; means for introducing air tangentially to the 
periphery of said upper section; a tapered section dis- 
posed below and in free communication with said upper 
section; a plurality of baffle plates havmg a width to 
thickness ratio of at least 3:1 disposed in said tapered 
section, said baffle plates each having a helical contour 
and each having one edge secured to the inner wall of 
said baffle section and the opposite edge projecting a sub- 
stantial distance into said tapered section; a sole down- 
spout disposed below and in free communication with 
said tapered section; and a coagulation vessel disposed 
below and in free communication with said downspout. 
4. The mixing tube of claini 3 wherein th& baffle width 
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